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systems 



ren A method is provided for creating complex doc- 
EL lavouts wrth variable data. The document layouts 

Lstem The prepared data can support both ink jet ana 

Sledata as input job data, and is output on the . hgh 
^ S priSg system. Ink* 
merit formats are created. Inserton of variable data 
Saceho ders into the multiple layouts is ■P""*-^ 
S data is then merged into an approbate ant of 
^ tSple layouts at the location of the placeholders. 
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Description 

Technical Fio| r | 

d-t^T 686 " 1 ,nV9ntl0n relates to h, '8 h *»« variable 
dafaprirrtmg systems, and. more particularly, to an inte- 
grated system for allowing a user to create complex S. 
outs with variable data for high S p eed printing^S. 

Background firf 

Commercial high speed variable data printina svs- 

Snl^'™, ,aS8r SeVeral o^- S 

technotog.es. In continuous ink jet printing, electricaHy 
conduct^ ink is supplied underpressure to a mTnSd 

typically arranged m a linear array(s). The ink dis- 

*oZ S J r ° m the ,° ri,i0eS in f,1amente whic " ^eak Wo 
, l Streams - droplet streams are selec 

substantial, y *•» I** in the region* 
the break off from the filaments and charged drops are 

222-*"" normal frajectori ^ 

deflecteddropsortheundeflected drops are caught and 

riate^- hi9h SpS9d printinB ^r" 8 cra ate variable 
data printing systems with a combination of a digitally 

S^hf^ 0P ^° ha ? e 8 P^o-tfuctor in the 
dark The photoconductor holds charge in the dark, but . 
^charges when illuminated. When a charged photo- 
conductor .s exposed to an image, the dark areas of the 
•mage retain their charge, and the illuminated areas dis- 
charge. The result is a latent image charge pattern on 
*e photoconductor. The latent image is £25 Z 
br.ng.ng small, oppositely charged particles called toner 

stick to the photoconductor in the charged areas creat- 

HI S ,maSe ' ^ to Attract the image 

to the substrate. A subsequent heating system mete 
the toner, feeing it to the receiver. In the laser primenhe 

S SyS *T !f S a scannin 9 beam £ is 
switched on and off to form the image 
J? e ^ftional method of creating job files for high 

ZZZZ e data printina systems ' «* as «* j« 

and laser. ,s to run a batch job on a mainframe or PC 
using some type of parameter driven or Script lanouaae 
to create the layout and merge the variabteiXL 
data to generate the proper output file. The forms of 

fBeS differ dependin 9 on *e re^re 
marts of the part, CU | ar type of printer to be used The 

either the operator previews the job from a terminal 
proofs selected documents to a hard copy pSSTS? 
pnrrte selected documents in the job on the tJget Wgh 
speed printing system. aeinign 
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With the advent of desktop publishing and the ease 
of use of software like QuarkXPress and Aldus Page- 
maker for creating complex layouts with fixed text and 
graph.es for brochures, magazines and ££ the 
t ,1 market P ,a ^ began to demand similar toote 
iSuS n& 7716 rnass m£g 

'™2 1™™? 0 ' 5 ** «" the positioning 

of fixed text and graphics with variable data inserts 
allowing the user to view the results of the work* X 
teyoute are buitt up. ft is also desired that ^00! 
allow fte user to see the wordwrap with the insertion of 

m 32r. - me ^ data - ln addra ° n ' *• 

process of actually mergmg the variable data into the 
layouts and flowing the text has to be fast enough to 

te^l ™ nu J actlJred at Scitex Digftal Printing Sys 

data at speeds of 1000 ft/min. This generally reauires 
^rgep^^ 

printing, asaminimum. Otherwise, the work preoared in 
a single shift would not be sufficient to teep'SSar 
running for three shifts, which is typically 

Users may have a mix of different types of ink iet 
and laser printers. Methods of preparing data for mese 

J£ output formats from the same job creation soft 

ESUL !! e " the " * Bl there ^ a "eed for an 
improved system for allowing a user to create comply 
layouts, which is usable with multiple types TnS 
speed variable data printing systems 9 

Summary nf the Invonff np 
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This need is met by the totally integrated system 
according to the present invention, wherein a metnad fe 
provided to allow a printing system user to create cW 

outs includes insertion of variable data placeholders 
into the layouts for direct mail and lottery 
The user flowed, in a single system, X^y. 
outs, specify msertion of variable data, and merge ft. 

O^r- a f™* kM * the 'ayuts are created^ 
QuarkXPress and the variable data placeholdersTe 
inserted using an XTension to QuarkXPress CondW^n 
ally prinhng individual or grouped QuarkXPress ete- 
merrts. and conditionally altering the appearance of the 

SL? ^ SPe0rf,eC ' USin9 the XTenston - A simple 
lI Z a ' l0 ^. the USer *° easi, y ,ink ,a ^ andTe 
to f^^ 00 "^*--™ evaluated as true or false 
for each document during the merge process using a 

HS f" sua ^ °" 8 m ^ e «**»• Placement offte 
layouts on a web template is done through a qraohtaaJ 

^n[H ,merf l Ce K (<3U,} the web ESS 

pnn heads for high speed ink jet printing systerrTorthe 
pnnter .maging area for laser printing ^stent. tL 
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merging of variable date into the layouts at the location 
of *e placeholders produces proof outputs or pnrt f les 
S a desired data format. The data s produced I fast 
enough for a high speed printer, pnntmg at a rate, for 
example, of 1 000 feet/minute. 

ln accordance with one aspect of the present inven- 
tion a method is provided for creating complex docu- 
Sayouts with variable data. The document layouts 
^Placed on a web template associated wrth a h.gh 
Jeed printing system. Amerged date .stream |sgener- 
£d. containing fixed and variable data as >nput job 
date and is output on the high speed printing system. 
Initially multiple layouts of document formats are cre- 
of viable data placeholders mto the 
multiple layouts is specified. The variable data is th e n 
merged into an appropriate one of the muH,ple layouts 
at the location of the placeholders. 

Accordingly, it is an object of the present invention 
to provfcie atotally integrated system usaWe wrth a high 
soeed ink jet or laser printing system. It is a further 
Sject of the present invention to provide such a sytf em 
Jich is easy to use and "^"fS**?™™ 
with high speed variable data printing. Finally it s an 
object of the present invention to allow a user to create 
complex layouts for high speed printing systems. 

Other objects and advantages of the invention will 
be apparent from the following description, the accom- 
panying drawings and the appended claims. 

Rrinf poc/M-iptinn of the Drawings 

Fig 1 is a flow chart block diagram illustrating the 
system flow according to the present invention; 
Ha 2 is a flow chart block diagram detailing data 
merge and data flow features of the present inven- 
tion. 

milium nrrfrf n Pre!errpd ^""diments 



The present invention is unique because it solves 
the problem of ease of use and performance by .ntegr* 
ng desktop publishing with high speed vanable data 
p" Wing in an innovative way. High speed printing i sys- 
tems (HSPS). such as, for example, systems developed 
S manufactured by ScHex Digital Printing, Systems 
inc., of Dayton. Ohio, are self-contained systems Mbr 
printing personalized direct mail advertising, bills, pack- 
a Jno subscriptions, catalogs, business forms, lottery 
K, and many other high volume applications. Such 
systems use ink jet technology to produce images .on a 
wS^slally paper, moving at speeds of up to 1000 feet 
TsS mTers^Per minute. High speed printing syrens 
use any of a variety of sized printheads such as for 
example, 4.27 inches (10.8 centimeters). 1DJ inches 
^Tcentimeters), or 13.3 inches (33.8 centimeters) 
wide The HSPS can print anywhere on a document 
S avariety of type styles, point sizes, ink colors, and 
special effects. 



images are formed on the web by individual drops 
of ink released by a printhead at a density of 120 dro^ 
per inch or 240 drops per inch. The HSPS uses corrtin- 
ETS technology, in which the printhead releases a 
. continuous stream of ink drops. Drops that are needed 
6 to Srm an image fall onto the web. while drops thai :m* 
not needed receive an electric charge and are deflected 
into a catcher, for recirculation. 

High speed printing systems, such as the Scrtex 
10 systems, perform a number of tasks vvh.le pnrt.ng 
These tasks include reading files from magnetic tape or 
a file server containing data and formatting commands; 
formatting data according to the commands; converting 
the formatted data to bitmaps; and printing the resulting 
,s bit-mapped images. The files containing data and for- 
matting^ommands for the Scrtex ink-jet porting sys- 
tems are referred to as Ink Jet Printer (UP) Data 
Streams, or UPDS. . 

Another example of high speed printing systems is 
20 the variety of large laser printers, designed for h,gh-vol- • • 
ume printing use. which print from data prepared m an 
industry-standard format called Advanced Function 
Printing (AFP) Data Streams, or AFPDS. Images are 
SSon paper (web or sheet fed) by particles of toner 
« tended to the paper in the form of the image to be 

and a charged photoconductor. These printers are 
driven by mainframe spooling systems or workstation- 
based controllers that read the AFP Data Streams and 
so send commands to the laser printers to produce the 

^IrfapSred embodiment of the present invention, 
the input file data includes text and graphics^ for dc icu- 
mentsthat have been created using QuarkXPress and 
35 tensions to QuarkXPress.. QuarkXPress combines 
S processing, typesetting, page layout, drawing 
image control, and document construction in a single 
program. QuarkXPress allows for add-on units or mod- 
ules called XTensions that add functionality to the pro- 
40 gram. Developers around the world have been creating 

to Fig. 1, there is illustrated a y 
chart block diagram 10 of the system according to 
the present invention. Using an XTens.on 12 developed 
« in accordance with the present invention, variable data 
can be combined with the powerful design and layoU 
tools in QuarkXPress, as shown in block 14. A powerful 
GUI preferably running under a Microsoft Windows or 
Windows 95 operating system, allows the ^des.gner ^ to 
so position printheads relative to a representation of the 
web and place the layouts on a web template, as shown 
by blocks 18 and 20. By capturing job information m a 
structured query language (SQL) database 22. files that 
describe the entire job and Hs elements can be 
55 exported, via block 24. from a web layout ana. page 
imposition system 16 to a workstation 28. . such « . 
SunSPARCstation, well known to those skilled in the art 
as a workstation model. The workstation 26 also 
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receives variable data 28, which combines with the 
exported files and fonts 24, as instructed by data merge 
setup 30 and implemented by data merge 32, according 
to the present invention. The data merge software its 
mapping language and other user-programmable fea- 
tures, provide a capability for performing arbitrarily com- 
plex data reformatting (case conversion, word 
concatenation, etc.) and logical condition evaluation 
when processing input variable data 28, reflowing text 
based on variable data insertion, and selecting appro- 
priate elements based on evaluation of conditionals 
while maintaining the performance needed to support 
high speed printing systems, such as systems running 
at 1000 ft/mm. The information can then be printed 
relayed to tape, or provided as a data stream, as indi- 
cated by blocks 34, 36 and 38, respectively. 

The system of the present invention efficiently inte- 
grates desktop publishing with high-speed printing tech- 
nology to create the fastest, easiest, and most efficient 
process for designing creative direct mail, forms, lottery 
tickets and other applications. Integratable units have 
been created in accordance with the present invention 
to operate with high-speed printers. The integratable 
units comprise web layout and page composition units 
12 and 18 and data merge units 30 and 32. 

The web layout and page composition units 12 and 
18 may be run on any suitable operating system, such 
as a Microsoft Windows or Windows 95 operating sys- 
tem. The data merge units 30 and 32 can be run on any 
suitable workstation, such as a SunSPARCstation 
under UNIX. The integratable units can be operated 
independently of one another and linked over a network 
In a preferred embodiment of the present invention 
the page composition portion 12 operates with QuarkX- 
Press for Windows. In such an environment, the page 
composition unit 12 may include a QuarkXPress XTen- 
sion to handle the placement of variable text and graph- 
ics, and ensure that the layout conforms to the 
requirements of the imager. The unique graphical user 
interface of the present invention enables users to see 
the document being created in relation to the web a 
preprint, and the high speed printing system printheads 
Fixed data, variable data placeholders, rendered fonts 
and other configuration and job data are stored in 
.exported files and fonts location 24 as a collection of 
merge files that can be sent via a network for input to 
the data merge process. 

J^e web layout and page composition units 12 and 
18 of the present invention give the designer an array of 
commercially available graphic design tools from which 
to choose. Industry standard typesetting fonts, such as 
TrueType and Type 1 fonts, supporting the power and 
flexibility of scaleable outline fonts, are utilized to give 
the ability to instantly scaie and fit text for optimum 
effect Proofing stations 40, i.e., hard copy printouts, 
allow the designer to see a creative proof of the design 
of the layouts. It is also easy to make adjustments on a 
computer screen, for example, with the click of a mouse 
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Variable text or entire layouts can be rotated at ninety 
degree angles, and graphics can be imported from any 
standard bit-map format generated by off-the-shelf soft- 
ware programs, for example, Adobe Illustrator, Adobe 
Photoshop, CorelDRAW and Aldus FreeHand. 

™ e we b 'ayout and page composition units 12 and 
18 offer a number of features in accordance with the 
present invention. For example, the present invention 
allows for the selection of web template configurations 
and graphical representation of positions and colors of 
pnntheads or laser printer image areas. Interactive 
design and layout of multiple document formats is pos- 
sible using, for example, QuarkXPress. The web layout 
and page composition units also allow for positioning of 
QuarkXPress documents on the web template. Support 
for split web and top of form offset, control of page buffer 
processing, and selection and use of scaleable fonts is 
all possible using the web layout and page composition 
features of the present invention. 
' As illustrated in Fig. 2, encapsulated PostScript 
files from exported files and fonts block 24 are con- 
verted to raster form at raster image processor 42, typi- 
cally using a commercially available software program 
Rendering of all outline fonts to bitmaps at block 44 is 
also possible with the workstation 26. Additionally, sep- 
arate fonts can be chosen and input, via substitute fonts 
oiock 46, to replace some of the exported fonts of block 
24 Font usage and memory management monitoring 
and reporting through a meter display can be accom- 
plished with the present invention. 

The web layout and page composition features of 
the present invention also allow for definition of condi- 
tional tests and cases; identification and conversion of 
graphic elements; positioning and styling of variable 
field placeholders within the documents, including 
selection of spot color; and generation of creative proofs 
on a desktop printer. Also possible is the checking of job 
elements for compliance with printing requirements Uti- 
.zabon of a database to store information on the struc- 
ture of a job can be accomplished with the present 
invention. K 

Similarly the data merge units 30 and 32 offer mul- 
tiple features in accordance with the present invention. 
Setup files 31 are produced by data merge setup 30 
These units allow for the conversion of graphic elements 
to fonts. These units also provide a definition of variable 
data input streams from any source including disk or 
tape. The data merge features include a mapping lan- 
guage for associating the fields in the input data records 
with the variable data placeholders and conditional 
selection of document formats and elements. Functions 
can be supplied for performing general purpose opera- 
tions on the variable data such as case conversion and 
field concatenation. Programmer tools that include 
items such as sample mapping can be accommodated 
The data merge features also allow for generation of 
dot-for-dot proofs of fully composed documents with 
variable inserts and merging of fixed and variable data 
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with text refiow for each document with variable inserts. 
Finally, the data merge features allow for the creation of 
various file formats that include fonts, fixed information 
as text and graphics, and variable data for each docu- 
ment in a job. 

As stated, the web layout and page composition 
units 12 and 18 of the present invention give the 
designer an array of commercially available graphic 
design tools from which to choose. Once data merge 
files have been created in the design process, they are 
transferred to the data merge process. The data merge 
files are input to data merge unit 32. The data merge 
process also features simplified on-screen data preview 
capabilities which are easy to understand and operate. 
Input of variable data can be handled from multiple 
sources such as two input tape units. Data verification, 
testing and editing of the data can be programmed on 
the screen. In a preferred embodiment of the present 
invention, data merge operates on an open systems 
UNIX platform, providing powerful hardware options 
and allowing for multiple design stations to be linked to 
the data merge process. 

The merge process reflows all the data with the 
actual variables inserted at the appropriate locations in 
the correct format or template based on conditional 
selections as defined in a "mapping language". The 
mapping language provides a means for the user to 
associate the actual fields in the input data, which may 
come from a media such as tape, to the corresponding 
variable placeholders in the designer's layout docu- 
ment. The mapping language also allows conditional 
tests to be performed on the input data fields and pro- 
vides the capability to modify the input data. Multiple 
input files may be read under control of the mapping 
language in order to process data as needed for use in 
variable placeholders and conditional processing. User 
callable routines, programmed in a language such as 
"C", can be linked to the merge software for performing 
custom user functions. 

A feature of the merge process allows for the crea- 
tion of a "fixed file", a unique capability of Scrtex high- 
speed ink jet systems, that stores reusable text strings 
that can be referenced by commands in the output data. 
This greatly reduces the amount of data that is pro- 
duced as output for each document. All of the ref lowed 
lines are no longer variable data, but are comprised of 
variable data with references to the fixed file data. In this 
case, the final output format will be UPDS. 

The system according to the present invention dra- 
matically streamlines the entire design and data prepa- 
ration process, improving the overall quality and 
efficiency of variable data imaging. 

The present invention provides a method for 
designing direct mail pieces with variable data that 
allows a user in a single system to design layouts and 
specify insertion of variable data, and merge the varia- 
ble data with layouts from end user supplied data bases. 



Industrial App licability and Advantages 

The present invention is useful in the field of high 
speed printing, such as ink jet and laser printing, and 
5 has the advantage of dramatically streamlining the 
entire design and data preparation process. The 
present invention has the further advantage of improv- 
ing the overall quality and efficiency of variable data 
imaging. 

w Having described the invention in detail and by ref- 
erence to the preferred embodiment thereof, it will be 
apparent that other modifications and variations are 
possible without departing from the scope of the inven- 
tion defined in the appended claims. 

75 

Claims 



1. A method for creating complex documents for 
placement on a web to output on a high speed ink 

20 jet or laser printing system, the method comprising 
the steps of: 

creating multiple layouts of document formats; 
specifying insertion of variable data placehold- 

2$ ers, indicating selected locations for variable 

data, into the multiple layouts; 
merging the variable data into an appropriate 
one of the multiple layouts at the location of the 
placeholders, whereby prepared data can sup- 

30 port both ink jet and laser output formats. 

2. A method for creating complex documents as 
claimed in claim 1 further comprising the step of 
generating a merged data stream containing fixed 

35 and variable data in either ink jet printer or 
advanced function printing format 

3. A method for creating complex documents as 
claimed in claim 2 wherein the fixed and variable 

40 data comprises input job data. 

4. A method for creating complex documents as 
claimed in claim 3 further comprising the step of 
using web layout and page composition units to 

45 export the input job data to a workstation, the web 
layout and page composition units being integrata- 
ble with data merge units. 

5. A method for creating complex documents as 
so claimed in claim 1 wherein the step of creating mul- 
tiple layouts further comprises the step of creating 
multiple layouts of document formats on a blank 
background. 

55 6. A method for creating complex documents as 
claimed in claim 1 wherein the step of creating mul- 
tiple layouts further comprises the step of creating 
multiple layouts of document formats relative to a 
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preprint that has been stored as a bitmap. 

7. A method for creating complex documents as 
claimed in claim 1 further comprising the step of 
placing the multiple layouts on a web template s 
associated with the high speed printing system. 

8. A method for creating complex documents as 
claimed in claim 1 further comprising the steps of: 

10 

positioning printheads or laser printer imaging 
areas relative to a representation of the web; 
and 

placing the multiple layouts on a web templata 

75 

9. A method for allowing an ink jet or laser printing 
system user to create complex layouts, the method 
comprising the steps of: 

designing a plurality of layouts; 20 
specifying insertion of variable data into the 
plurality of layouts; and 

merging the variable data with the plurality of 
layouts from end-user supplied data bases. 
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